Summary. Examination of human seminal plasma showed that there was no p \ x = r e q -\ nitrophenylphosphatase activity maximum at alkaline pH values. A constant ratio of enzyme activities in 8 split ejaculates, identical temperature dependence and co\x=req-\ purification through a three-step purification procedure led us to conclude that the alkaline phosphatase in human semen is identical to acid phosphatase.
Introduction
The terms acid and alkaline phosphatase were first proposed by Davies (1934) to distinguish phosphatases with widely different pH optima. The difference between the two groups of enzymes is also reflected in their substrate specificity. Alkaline phosphatase will hydrolyse Ssubstituted monoesters of phosphorothioic acid (R-SP03H2) and not O-substituted monoesters of phosphorothioic acid (R-OPOjH^a nd the reverse applies to acid phosphatase (Hollander, 1971) . Another major distinction lies in the activation by Mg2+ and inhibition by metal chelating agents of alkaline phosphatase and not acid phosphatase (Fernley, 1971) .
It has been known for a long time that human seminal plasma is a rich source of acid (prostatic) phosphatase (Kutscher & Wolbergs, 1935) . Gutman & Gutman (1941) were the first to report an alkaline phosphatase activity (at pH 9-0) in human seminal fluid, although with a very much lower activity than the acid phosphatase. We were interested in this alkaline phosphatase as a possible example of a seminal metaloenzyme and so attempted to identify optimal conditions for its measurement. However, we were unable to demonstrate a pH optimum in the alkaline region, hence we have considered the possibility that the low phosphatase activity under alkaline conditions is due to acid phosphatase. (EC 3.1.3 .1) at pH 8-5 in 0-1 M-Tris-HCl buffer. Diluted seminal plasma (10 ul) was added to 1 ml of buffer substrate solution to initiate the reaction, which was followed at 405 nm in a Cary 118C recording spectrophotometer at 22°C. When measuring the activity versus pH profile, the following buffers were used: pH 3-5-6-2, 0-1 M-citrate; pH 6-2-7-4, 0-1 M-imidazole-HCl; pH 7-0-8-7, 0-1 M-Tris-HCl; pH 8-6-10-5, 0-1 M-glycine-NaOH. One (Table 2) .
Purification ofphosphatase. All steps were carried out at 4°C. Activity measurements under acid and alkaline conditions were performed for all stages. A 9-ml volume of pooled first-portion seminal plasma was diluted to 20 ml with 0-1 M-imidazole buffer, pH 7-0. Analar (NH4)2S04 was added slowly until 20% saturation was reached. The precipitate (0-20% fraction) was removed by centrifugation at 22 000 g for 40 min and the supernatant was brought to 40% saturation with (NH4)2S04. Similarly a 40-60% fraction was obtained, containing almost 50% of the total activity. This was resuspended in the minimum volume (4 ml) of 0-1 M-imidazole buffer, pH 7-0, and applied to a Sephadex-Sephacryl S-200 column (2-6 31 cm), preequilibrated with the above buffer and eluted with the same buffer at a rate of 9 ml/h. The most active fractions were pooled and applied to a DEAE-cellulose column (1-5 30 cm), preequilibrated with 0-05 M-Tris-HCl buffer, pH 7-0, and eluted with 200 ml of the same buffer followed by 200 ml of a salt gradient of 0-0-5 M-NaCl in the same buffer. The most active fractions were pooled and concentrated by ultracentrifugation.
Protein estimations were by comparison of the absorbance at 280 nm and 260 nm (Warburg & Christian, 1941) .
Results
A preliminary investigation to determine the pH optimum of seminal alkaline phosphatase showed that the activity continuously decreased with increasing pH between pH 5-7 and 10-5 and that there was no maximum in the alkaline region (Text- fig. 1 fig. 2 ).
Throughout the three-step purification procedure, the acid and alkaline activities co-purified. The activities co-eluted from Sephacryl S-200 (Text- fig. 3a ) as a major peak and a minor peak (about 2% of total activity) and from DEAE-cellulose (Text- fig. 3b ) as a single peak. Details of the purification and the ratio of acid to alkaline activities are shown in Table 2 . Samples 1^1 are first-portion ejaculates, 5-8 are second portion. * The range of ratios which has a probability of 0-95 of containing the true ratio.
Discussion
The acceptance of the presence of alkaline phosphatase in human semen is due to the ability to measure phosphatase activity at high pH values rather than to the demonstration of an enzyme discrete from the acid phosphatase (Gutman & Gutman, 1941; Wislocki, 1950; Bell & Lake, 1962; Moon & Bunge, 1968; Murdoch & White, 1968; Bostrom, 1971; Kipping, 1971; Dondero, Pozza, Mazzulli & Isidori, 1976; Kock et al, 1976 fig. 2 shows, the acid and alkaline activities behaved very similarly under these conditions. It is also improbable that two distinct proteins would co-purify, maintaining the same ratio of activities, through a purification procedure involving salt precipitation, gel filtration and ion-exchange chromato¬ graphy.
In view of the results reported here and the absence of any convincing evidence to the contrary, we conclude that the acid phosphatase of human semen probably accounts for all the phosphatase activity observed under alkaline conditions.
